






























































This publication is available from the NASA Center for AeroSpace Information, (301) 621–0390.

REPORT DOCUMENTATION PAGE

2. REPORT DATE

19. SECURITY CLASSIFICATION
 OF ABSTRACT

18. SECURITY CLASSIFICATION
 OF THIS PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503.

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

Form Approved

OMB No. 0704-0188

12b. DISTRIBUTION CODE

8. PERFORMING ORGANIZATION
 REPORT NUMBER

5. FUNDING NUMBERS

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

6. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

13. ABSTRACT (Maximum 200 words)

14. SUBJECT TERMS

17. SECURITY CLASSIFICATION
 OF REPORT

16. PRICE CODE

15. NUMBER OF PAGES

20. LIMITATION OF ABSTRACT

Unclassified Unclassified

Technical Memorandum

Unclassified

National Aeronautics and Space Administration
Lewis Research Center
Cleveland, Ohio  44135–3191

1. AGENCY USE ONLY (Leave blank)

10. SPONSORING/MONITORING
 AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

National Aeronautics and Space Administration
Washington, DC  20546–0001

Available electronically at http://gltrs.grc.nasa.gov/GLTRS

July 1995

NASA TM–106976
AIAA–95–2995

E–9737

WU–537–02–21–00

32

A03

Jet Mixing and Emission Characteristics of Transverse Jets in Annular
and Cylindrical Confined Crossflow

D.B. Bain, C.E. Smith, and J.D. Holdeman

Dilution; Jet mixing flow; Gas turbines; Combustion chamber; Emissions

Unclassified -Unlimited
Subject Category: 07

Prepared for the 31st Joint Propulsion Conference and Exhibit cosponsored by AIAA, ASME, SAE, and ASEE, San Diego,
California, July 10–12, 1995. D.B. Bain and C.E. Smith, CFD Research Corporation, Huntsville, Alabama; J.D. Holdeman,
NASA Lewis Research Center. Responsible person, J.D. Holdeman, organization code 2650, (216) 433–5846.

3-D turbulent reacting CFD analyses were performed on transverse jets injected into annular and cylindrical (can)
confined crossflows. The goal of this study was to identify and assess mixing differences between annular and can
geometries. The approach was to optimize both annular and can configurations by systematically varying orifice spacing
until lowest emissions were achieved, and then compare the results. Numerical test conditions consisted of a jet-to-
mainstream mass-flow ratio of 3.2 and a jet-to-mainstream momentum-flux ratio (J) of 30. The computational results
showed that the optimized geometries had similar emission levels at the exit of the mixing section although the annular
configuration did mix-out faster. For lowest emissions, the design correlation parameter (C=(S/H),√J) was 2.35 for the
annular geometry and 3.5 for the can geometry. For the annular geometry, the constant was about twice the value seen for
jet mixing at low mass-flow ratios (i.e. MR < 0.5). For the can geometry, the constant was about 1 1/2 times the value
seen for low mass-flow ratios.

http://gltrs.grc.nasa.gov/GLTRS

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32

